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(57)Abstract 

PROBLEM TO BE SOLVED: To make it possible to cause short-circuiting between 
actiacent salient electrodes and to further eliminate the connecting failure even when 
the part of the connecting terminal of a circuit board is made uneven. 
SOLUTION: A salient electrode 27 made of nickel plating is formed on a connecting 
pad 24 formed on the film board 22 of a flexible circuit board 21. and a solder layer 28 
made of solder plating is so formed on the surface of the electrode 27 as to be thicker 
than the electrode 27. Then, when it is heat treated, the layer 28 is once melted, it is 
rounded by the surface tension, and gathered on the surface of the electrode 27 to 
form a solder ball 29. The electrode 27 of the board 21 is connected to the connecting 
terminal 33 of the board 31 via the ball 29. In this case, even if the ball 29 is melted, it 
does not flow in the lateral direction. Since the quantity of the solder is large, it is so 
made as not to cause the connecting failure. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The projection electrode which consists of metal plating is formed on the connection pad exposed through opening formed in 
the insulator layer which was formed on the substrate and formed on this substrate. By [ to which it heat-treated by having formed in 
the front face of this projection electrode the solder layer which consists of solder plating more thickly than said projection electrode, 
and melting of said solder layer was once carried out ] making it back-solidify The connection method of the substrate which has the 
projection electrode characterized by forming a solder ball in the front face of said projection electrode, and connecting said projection 
electrode to the connection terminal of another substrate through this solder ball. 

[Claim 2] It is the connection method of the substrate which has the projection electrode characterized by performing said heat 
treatment in invention according to claim 1 by irradiating laser using the photo mask at the time of forming opening of said insulator 
layer by the photolithography. 

[Claim 3] The projection electrode which consists of metal plating is formed on the connection pad exposed through opening formed in 
the insulator layer which was formed on the substrate and formed on this substrate. The solder layer which consists of solder plating is 
formed in the front face of this projection electrode more thickly than said projection electrode. The connection method of the 
substrate which has the projection electrode characterized by forming said projection electrode and the spacer of thickness smaller 
than the sum total height of said solder layer on said insulator layer in the perimeter of this solder layer, and connecting said projection 
electrode to the connection terminal of another substrate through said solder layer in this condition. 

[Claim 4] It is the connection method of the substrate which has the projection electrode characterized by consisting of a resin sheet 
with which said spacer was stuck on said insulator layer in invention according to claim 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the connection method of the substrate which has a projection electrode. 
[0002] 

[Description of the Prior Art] Drawing 3 shows an example at the time of connecting the flexible wiring substrate 1 and the hard circuit 
board 1 1. The wiring 3 with which the flexible wiring substrate 1 consists of copper etc. on the film substrate 2 is formed. The insulator 
layer 5 which consists of a solder resist is formed in the whole top face except the part which serves as the connection pad 4 among 
wiring 3. It has the structure where the projection electrode 7 which consists of nickel plating was formed on the connection pad 4 
exposed through the opening 6 formed in the insulator layer 5. and the solder layer 8 which consists of solder plating was formed in the 
front face of the projection electrode 7. On the other hand, the circuit board 1 1 has the structure where the wiring 14 containing the 
connection terminal 13 which consists of copper etc. was formed in the inferior surface of tongue of the hard substrate 12. And the 
projection electrode 7 of the flexible wiring substrate 1 and the connection terminal 13 of the circuit board 11 are connected through 
the solder layer 8. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, since plating grows isotropic, the solder layer 8 will be formed not only the 
upper part of the projection electrode 7 but on the insulator layer 5 in the perimeter of the projection electrode 7. For this reason, if 
thickness of the solder layer 8 is thickened, spacing of the longitudinal direction of the solder layer 8 formed on the insulator layer 5 in 
the perimeter of the projection electrode 7 will also become large. When connecting the projection electrode 7 and the connection 
terminal 13 through the solder layer 8, and the solder fused on the insulator layer 5 in the perimeter of the projection electrode 7 flows 
in a longitudinal direction and breadth, as a result fine pitch-ization are attained greatly as a result, there is a possibility that short- 
circuit may occur between the adjoining projection electrodes 7. Then, although thickness of the solder layer 8 was made thin with 
about 0.03mm. when the part of the connection terminal 13 of the circuit board 1 1 was uneven, there was a problem that it could not 
respond to unevenness of the circuit board 1 1, but a faulty connection might occur according to there being few amounts of solder. 
The technical problem of this invention is making a faulty connection not generate, even when short-circuit can be prevented from 
generating in acljoining projection inter-electrode, and the part of the connection terminal of the circuit board is uneven. 
[0004] 

[Means for Solving the Problem] Invention according to claim 1 forms the projection electrode which consists of metal plating on the 
connection pad exposed through opening formed in the insulator layer which was formed on the substrate and formed on this 
substrate. By [ to which it heat-treated by having formed in the front face of this projection electrode the solder layer which consists 
of solder plating more thickly than said projection electrode, and melting of said solder layer was once carried out ] making it back- 
solidify A solder ball is formed in the front face of said projection electrode, and said projection electrode is connected to the 
connection terminal of another substrate through this solder ball. Invention according to claim 3 forms the projection electrode which 
consists of metal plating on the connection pad exposed through opening formed in the insulator layer which was formed on the 
substrate and formed on this substrate. The solder layer which consists of solder plating is formed in the front face of this projection 
electrode more thickly than said projection electrode. Said projection electrode and the spacer of thickness smaller than the sum total 
height of said solder layer are formed on said insulator layer in the perimeter of this solder layer, and said projection electrode Is 
connected to the connection terminal of another substrate through said solder layer In this condition. 

[0005] Since according to invention according to claim 1 this solder layer is used as the solder ball by heat treatment even if it 
thickens thickness of a solder layer Since there are many amounts of solder even when the part of the connection terminal of the 
circuit board is uneven, a faulty connection can be prevented from generating, when short-circuit can be prevented from generating in 
the projection inter-electrode which does not flow in a longitudinal direction, therefore adjoins, even if a solder ball fuses. Since there 
are many amounts of solder even when the part of the connection terminal of the circuit board is uneven, a faulty connection can be 
prevented from generating, when short-circuit can be prevented from according to invention according to claim 3 generating In 
acljoining projection inter-electrode even If it thickens thickness of a solder layer, since **** stop ****** can do flow of solder with a 
spacer. 
[0006] 

[Embodiment of the Invention] Drawing 1 (A) - (C) shows each process of the connection method of a substrate of having a projection 
electrode in 1 operation gestalt of this invention, respectively. Then, the connection method of this operation gestalt is explained, 
referring to these drawings in order. 

[0007] First, the flexible wiring substrate 21 as shown in drawing 1 (A) is prepared. The wiring 23 with which this flexible wiring 
substrate 21 consists of copper etc. on the film substrate 22 is formed. The insulator layer 25 which consists of a solder resist is 
formed in the whole top face except the part which serves as the connection pad 24 among wiring 23. It has the structure where the 
projection electrode 27 which consists of nickel plating was formed on the connection pad 24 exposed through the opening 26 formed 
in the insulator layer 25, and the solder layer 28 which consists of solder plating was formed In the front face of the projection 
electrode 27. In this case, as for the dimension of each part, the thickness of 0.1mm and the solder layer 28 is [ the thickness of the 
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wiring 23 with which the thickness of the film substrate 22 contains 25 micrometers and the connection pad 24 as an example / the 
thickness of 35 micrometers and an insulator layer 25 / the magnitude of 10 micrometers and opening 26 / the height of 0.2mm and 
the projection electrode 27 ] 0.15mm. Therefore, the sum total height of the projection electrode 27 and the solder layer 28 is 0.25mm. 
[0008] Next, as shown in drawing 1 (B), once the solder layer 28 fuses by heat-treating, while it is round with surface tension, the 
sojder ball 29 is formed in the front face of the projection electrode 27 by solidifying in the state of [ this ] an assembly on the front 
face of the projection electrode 27. In this case, the height on the insulator layer 25 of the solder ball 29 is set to about 0.3mm. In 
addition, it may be made to carry out by irradiating laser as the approach of heat treatment using the photo mask at the time of 
forming the opening 26 of an insulator layer 25 by the photolithography. Next, the circuit board 31 as shown In drawing 1 (C) is 
prepared. This circuit board 31 has the structure where the wiring 34 containing the connection terminal 33 which consists of copper 
etc. was formed in the inferior surface of tongue of the hard substrate 32. And the projection electrode 27 of the flexible wiring 
substrate 21 and the connection terminal 33 of the circuit board 31 are connected through the solder ball 29. 

[0009] By the way. since this solder layer 28 is used as the solder ball 29 by heat treatment even if it thickens thickness of the solder 
layer 28 with 0.15mm When connecting the connection terminal 33 with the projection electrode 27 through the solder ball 29. Even if 
this fused solder flows from the front face of the projection electrode 27, last thing cannot be found, even if the solder ball 29 once 
fuses, that is, the solder ball 29 fuses, short-circuit can be prevented from generating in the projection inter-electrode which does not 
flow in a longitudinal direction, therefore ac|joins. Moreover, since there are many amounts of solder even when the part of the 
connection terminal 33 of the circuit board 31 is uneven, a faulty connection can be prevented from generating. 

[0010] In addition, although the above-mentioned operation gestalt explained the case where used the solder layer 28 as the solder ball 
29 by heat treatment, and the projection electrode 27 and the connection terminal 33 were connected through this solder ball 29, it is 
not limited to this. For example, the flexible wiring substrate 21 shown in drawing 1 (A) is prepared, and the spacer 41 which becomes a 
part corresponding to the solder layer 28 from resin sheets, such as polyimide which has opening 42, is stuck on an insulator layer 25 
so that It may be shown subsequently to drawing 2 (A). In this case, the thickness of a spacer 41 is small, for example, has become 
0.2mm from sum total height of 0.25mm of the projection electrode 27 and the solder layer 28. Therefore, in the condition which shows 
in drawing 2 (A), the solder layer 28 will be projected 0.05mm at the front-face side of a spacer 41. In addition, you may make it form a 
spacer 41 by applying and forming in the whole top face of the insulator layer 25 containing the solder layer 28 the film which consists 
of polyimide etc., and subsequently forming opening in the solder layer 28 of this film, and a corresponding part by the photolithography. 

[0011] Next, as shown in drawing 2 (B), the projection electrode 27 of the flexible wiring substrate 21 and the connection terminal 33 of 
the circuit board 31 are connected through the solder layer 28. In this case, since **** stop ****** can do flow of solder with a 
spacer 41. short-circuit can be prevented from generating between the adjoining projection electrodes 27. even if it thickens thickness 
of the solder layer 28 with 0.15mm. Moreover, even when the part of the connection terminal 33 of the circuit board 31 is uneven, a 
faulty connection can be prevented from generating by making [ many ] the amount of the solder projected to the front-face side of a 
spacer 41 in the condition which shows in drawing 2 (A). 

[0012] In addition, although the above-mentioned operation gestalt explained the case where the projection electrode 27 of the flexible 
wiring substrate 21 and the connection terminal 33 of the hard circuit board 31 were connected, it Is not limited to this. For example, 
this invention can be applied also when connecting the connection terminal formed in the projection electrode formed in the semi- 
conductor substrate which consists of a silicon substrate etc.. a flexible wiring substrate, or the hard circuit board. 
[0013] 

[Effect of the Invention] Since this solder layer is used as the solder ball by heat treatment according to invention according to claim 1 
even if it thickens thickness of a solder layer as explained above Since there are many amounts of solder even when the part of the 
connection terminal of the circuit board is uneven, a faulty connection can be prevented from generating, when short-circuit can be 
prevented from generating in the projection inter-electrode which does not flow in a longitudinal direction, therefore adjoins, even if a 
solder ball fuses. Moreover, since there are many amounts of solder even when the part of the connection terminal of the circuit board 
is uneven, a faulty connection can be prevented from generating, when short-circuit can be prevented from according to invention 
according to claim 3 generating in adjoining projection inter-electrode even if it thickens thickness of a solder layer, since **** stop 
****** can do flow of solder with a spacer. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (A) - (C) is the sectional view showing each process of the connection method of a substrate of having a projection 
electrode in 1 operation gestalt of this invention, respectively. 

[Drawing 2] (A) It is the sectional view showing each process of the connection method of a substrate that reach and (B) has a 
projection electrode in 1 operation gestalt of this invention, respectively. 

[Drawing 3] The sectional view shown in order to explain the connection method of the substrate which has the conventional projection 
electrode. 

[Description of Notations] 
21 Flexible Wiring Substrate 

24 Connection Pad 

25 Insulator Layer 

26 Opening 

27 Projection Electrode 

28 Solder Layer 

29 Solder Ball 
31 Circuit Board 

33 Connection Terminal 
41 Spacer 
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